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Abstract : L-Cysteine is extensively used as a supplement of pharmaceuticals, cosmetics, food and feed additives. It has
obtained industrially by hydrolysis of  human hair and poultry feathers.  However,  there are some problems such as the
restriction of using materials from animals and the intractable waste pollution. The enzymatic conversion has been regarded as
an environmental-friendly method. Currently, the biggest bottle-neck of enzymatic conversion is the low yield of L-cysteine due
to the low substrate solubility. In this study, the method of enhancing the solubility of the substrate D,L-2-amino-Δ2-thiazo-
ine-4-carboxylicacid (ATC) was developed and the enzymatic reaction at high concentration levels was performed. A large
amount of substrate in aqueous solutions was dissolved by pH control using salts. As the pH of the solution increased, the
solubility of ATC increased. It was thought that a shift of ATC from acid form (-COOH) to dissociated carboxylic group (-COO-)
would improve its hydrophilicity leading to solubility increase. The highest solubility of ATC was 610 mM at pH 10.5, whereas
the maximum reaction rate was obtained at pH 8.3. As a result, a high L-cysteine yield of 250 mM was achieved at pH 9.1,
which was obtained from a combination of optimum pH conditions for ATC solubility and enzymatic conversion. This yield
corresponds to approximately 18 times of that in previous reports.
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